How do sperm swim? Molecular mechanisms underlying sperm motility.
Motility is a characteristic function of the male gamete, which allows spermatozoa to actively reach and penetrate the female gamete in organisms with internal and external fertilization. Sperm motility is acquired under the control of many extrinsic and intrinsic factors and is based on the specialized structure of the sperm flagellum. After a brief overview of how the sperm flagellum is organized and works to support cell motility, the present review focuses on the molecular mechanisms and factors involved in the development and maintenance of sperm motility. Data obtained both in organisms with external fertilization, such as fishes and sea urchin, and with internal fertilization, such as Mammals, are critically analyzed. In particular, a great attention has been put on the ionic mechanisms and on the involvement of protein kinases and phosphatases in regulation of sperm motility. A brief overview of the pharmacological and physiological molecules which have been studied for their possible application as therapeutic molecules for in vitro treatment of defects of sperm motility in asthenozoospermic human subjects, is presented. Moreover, we show some preliminary data obtained in our laboratory on the involvement of the phosphatydilinositol 3-kinase and the A kinase anchoring protein (AKAP3) in regulation of motility in human spermatozoa. The last section is dedicated to hyperactivation, a peculiar pattern of motility which is developed in association with capacitation occurring during sperm transit through the female genital tract and which can also be obtained in vitro by incubation in defined media.